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NMPUMEHEHUS

Ot naptHepoB nporpammsbl Natural Gas STAR

REPLACING GAS-ASSISTED GLYCOL PUMPS WITH
ELECTRIC PUMPS

3AMEHA INMAWKONEBbLIX HACOCOB C N'A30BbIM
OBUTATEJIEM HA HACOCHbBI C 9INEKTPOOBUIATENEM

MpubnusmtensHo 38 000 ycTaHOBOK MCMONb3YIOTCA Ast OCYLLKW rasa B ra3ogobbiBatoLlen otpacnu. B 6onblumMHcTBe
TaKNX YCTAaHOBOK NMPUMEHSIETCH TpUaTuUneHrnukons (TAlN) B kayecTBe abcopbupyoLLen XnaKocTn, KoTopas
NpoKa4yMBaeTCa Hacocamu Yepes cucteMy ocyLukn. OnepaTopbl UCNOMNb3YHOT ABa TUMa LMPKYMNSLMOHHBIX HACOCOB:
IMMKONEBbIE HACOChI C ra30BbIM ABUraTeneM, Takke HasblBaemble "Hacocammn sHeproobmeHa", n Hacochl ¢
aneKkTpoaBuUraTenem.

Hacocbl ¢ razoBbIM ABUratenem - 3To 0ObIYHbIE LIMPKYMNALMOHHBIE HACOCHI, MPUMEHSIEMbIE B OTAANEHHbLIX parioHax, rae
OTCYTCTBYET anekTpocHabxeHne. B OCHOBHOM, 3TO MHEBMATUYECKME HACOChI C ra3oBbIM ABUraTenem, creLmansHo
pa3paboTaHHble AN UCMONb30BaHUS 3HEPTNN NMPUPOAHOIO ra3a BbICOKOrO AaBMeHMs!, KOTOPbI BMECTE C HACbILLEHHbIM
(BnaxHbiM) TOI aBwxkeTCst Yepes abcopbep. BnaxHbi JONONMHUTENBHBIN ra3 BbICOKOro AaBMEHUst HeoOxoaum ans
YBEMUYEHMSI MEXAHNYECKOro COMPOTUBIIEHUS, U NO3TOMY BOrbLUe ra3oBoV METAHOBOW cMecu nogaetcs K TAI
Oecopbepy, roe ras ocBoboxaaeTtcs n3 HacbileHHoro T3l npy ncnapeHun Bogbl. MexaHndeckas KOHCTPYKLMS Takmx
HaCcoCOB NMpeaycMaTpuUBaEeT, YTO BNaxHbIn ra3 ¢ TAIT BbICOKOro AaBreHnsi pasfeneH ¢ BOCCTaHOBMEHHbIM T3l H13Koro
OaBMNeHNsi TONbKO PE3VHOBBIMU YNIIOTHEHUSIMU. VI3HOLLIEHHbIE YNITOTHEHUS NPUBOLAT K 3arpsi3HEHNIO BOCCTAHOBIIEHHOIO
T3l n cHwxKaT achdEKTUBHOCTL OCYLLIKM rasa, Npu 3Tom Tpebyetcs Gonee BbiCOKasi CKOPOCTb LIMPKYSALMN FIIUKONS.
OO6bl4HbIE BbIOpPOCHI MeTaHa cocTaBnstoT NpubnmanTtensHo 1 000 dyT.? (28,3 M®) Ha KaXabIi MUMANMOH doyT.?

(28,3 TbIC. M®) OUULLIEHHOTO ra3a.

3ameHa HacoCoB C ra3oBblM ABUraTenieM Ha HacoChl C anekTpoaBuraTeneM noBbIWAET K4 YCTAHOBKA U 3HAYUTENBHO
CHWXaeT aMuccunio. Hanpumep, ycTaHoBKa OCYLLKW ra3a nponssoautensHOCTbio 10 MiH. dyT.? B cyTkmM (0,3 MiH. M°)
MO3BONSIET CIKOHOMUTL A0 3 000 Thic. cpyT. (85 Thic. M®) rasa B rof, CTOMMOCTb KoToporo coctasnseT $9 000.

OencTtBue O6bem CtoumocTb CtonmocTb OkynaemocTb

C3KOHOMJIEHHOro rasa, | CAKOHOMJIEHHOro BbIMNOJIHEHMUA, $

Tbic ¢yT.? (ThiCc. M?)/rog rasa, $/rog
3ameHa Hacocos ¢ rasosbiM | 360 - 36 000 (10 - 1 019) Ha 1 080 - 108 0002 2100 - 11 700 <2 MmecsLeB o
AsuratenemM Ha Hacockl € CUCTEMY OCYLLIKK' HECKOIbKMX NneT

anekTpoasurarenem ana
[MNKOINEBbIX YCTAaHOBOK
OCYLLKU rasa

" B 3aBMCUMOCTM OT CKOPOCTU LUmpkynsaumm TOl, n TemnepaTtypbl 1 AaBNeHUs NOCTynatLero rasa, kak coobwianock naptHepamu Natural Gas
STAR.
2 Mpw ueHe rasa $3/Tbic. dyT.* ($106/ ThiC. M?)

HacTtoswmn JOKYMEHT - OAMH M3 OTYETOB cepun "OnbIT NpuMeHeHus", pa3paboTtaHHon EPA B coTpyaHuyecTBe ¢
ra3oBoOK OTpacsibio B pamkax npoektoB nporpammbl Natural Gas STAR.



BonbLUMHCTBO NMpon3BOAMTENEN raza UCMONb3YIT TPUSTUNEHITTMKONEBbIE
(T3l ycTaHoBKM OCYyLLKK 5151 06ecnevyeHnss COOTBETCTBUS ra3a HoOpMam
KayecTBa, He0OBXOAMMOro Ans ero TPaHCNopPTUPOBKM No Tpybonposoay. TAI
MPOKa4YMBaETCH MO CUCTEME OCYLLKM Hacocamu, MPUBOAMMbBIMU B AENCTBME
aneKkTpoaBuratenem, NopLHeM munu typboasuratenem. MNocnegHui
Ha3bIBalOT HACOCOM "C ra3oBbIM ABuratenemM" unmn "sHeproooOMeHHbIM"
HacocoM. Ha HeKoTopbIX MPeanpUaTUSX MOXET MCMOMb30BaTbCS COYETaHME
CMCTEM HACOCOB C ra3oBbIM U AMEKTPUYECKUM OBUraTensMu.

Mpouecc OCYLLKW/ ra3a BKI4aeT cneaywuime ctagmn:

% BnaxHbIi NpMpOoAHbIN ra3 nocTynaeT B abcopbep, rae nogHUMaeTcs
BBEpX, MPOX0Asi Yepes CUCTEMY Tapernok, No KOTOpPbIM CTekaeT
KOHLIEHTPMPOBAHHbBIN PacTBOP TPUITUINEHITINKONS.

% Pacteop T3l nornowaet napbl BoAbl U HEKOTOPOE KOMMYECTBO METaHa
13 NOTOKa NPUPOAHOro rasa, NpeBpallasicb B "HacbIWeHHbIN TAM™,

Cyxow ra3 noctynaet B TpybonpoBog TOBApHOro rasa.

Hecopbep, paboTatowmin npu atMochepHOM AaBIieHNH,
BoccTaHaBnueaeT T3l HarpeBaeT MMUKOb A OTAENEHUS MOMMOLLEHHbIX
BOAbI, METAHA U OPYIrnX 3arpsisHAOLLMX NPUMECEN, KOTOpbIe
BblbpachkiBaloTCst B atmocdepy.

% BocctaHoBneHHbIn pactBop TAlT 3akadmBaeTcsa Ha3aj 00 OaBreHust
abcopbepa 1 BNpbICKMBAETCHA B €r0 BEPXHEN YacTu.

Ha puc. 1 nsobpaxkeHa TMnoBas cMcteMa OCYLLKM rasza C MOMOLLbH
rmukoneBoro abcopbeHTa. BEeHTUNALMOHHBIN NaTpybokK Ha
aecopbepe/pereHepartope rMyKorns SBASETCH MaBHbIM UCTOYHUKOM 3MUCCUN
mMeTaHa B atMocdepy. CHUKEHNE 3MUCCUMN METaHA JOCTUIAETCs CHIDKEHVEM
obbeMa BrnaxxHoro rasa, nogaBaemMoro JononHUTENbHO. HacblilweHHbIn TO
BOCCTaHaBnmuBaetcs B Aecopbepe. CyLlecTBYOT Tpy cnocoba CHUKeHUS
coaepxaHus MeTaHa B notoke TOl:

% CHwXeHue ckopocTu umpkynsuum TOr.
% MoOHTax ncnapmutens Ha fMMHUM OCYLLIKW.

% 3ameHa HacocoB C ra3oBbIM ABuUratenieM Hacocamm ¢
AreKkTpoaBuraTenem.

3ameHa HacoCOB C ra3oBbIM [BUraTeNeM HacocaMu C 3MeKTpoaBuratenem
ABNSETCSA NPEeAMETOM JaHHOIo OTYeTa Mo ONnbITy NpuMeHeHus. Opyrve
BapyaHTbl CHIDKEHMS BbIOpocoB MeTaHa obcyxaatotcsa B otyete EPA Opti-
mize Glycol Circulation and Install Flash Tank Separators in Glycol Dehydra-
tors/”Onmumu3sayus YUpKynsauuu 2IUKOS U MPUMEHEeHUE cernapamopos-
pacwupumened npu anukonesol deacudpamauvuu” cepun "Ornbim
npumeHeHus1".

Hacocbl ¢ rasoBbIM aBurarenem

Camblil TUNWYHBIV LMPKYTNALMOHHBIA HACOC, MCMOMNb3yeMbI B CUCTEMaX
OCYLLKW, 3TO IMIMKOMNEBbLIN HACOC C ra3oBbIM ABuratenemM. Ha puc. 2 npvsegeH
npUMep LUMPOKO M3BECTHOIO Hacoca MOPLUHEBOro Tuna. ATOT MEXaHUYeCcKnM
HacocC npegHasHayeH crneumanbHO A58 UCMOoNb30BaHUSA HackiweHHoro T3l n
NMPUPOLHOrO rasa BbICOKOTO AABMEHUSA B KA4ECTBE UCTOYHMKA dHeprun. B
COOTBETCTBUM C KOHCTPYKLMEN MINKONEBbIE HACOChI CUCTEM OCYLLKU
CrnocobCTBYIOT yBEMMYEHMIO BbIBPOCOB NMpW ABMXEHWUM ra3a BMecTe C
HacblweHHbIM T3l k gecopbepy. OCHOBHOM NpUHLMN paboTbl Hacoca
ONUCbIBAETCHA HUXKE:



Puc. 1: Cxema ycTpoMCTBa OCYLUKMN

B atmoctepy
(meTaH/ppyrve
napbl 1 Boga)
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HacbiweH-
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N BoccranosneHHbi TOI
Hacoc
3HeproobmeHa

WcTtounuk: Exxon U.S.A.

% [lpupoaHbIl ra3 BbICOKOro AaBneHusi, oboraleHHbIn TOIT ot abcopbepa
(nntoc JONOMHUTENBHBIN BNAXHbIN ra3 BbICOKOTO AABEHUS),
pacLmpsisicb, BCNeacTeMe nepenaga gaenenvn abcopbepa (200 -

800 dyHT/grorim?) (14,06 - 56,24 kr/cm?) n gecopbepa (0 yHT/Aronm?),
OaBUT Ha NMOpPLUEHb MaBHOMO LUnnHapa.

* C Opyroi CTOpOHbI, 3TOT ke MOpPLUEHb B LUMHAPE HU3KOMO AaBleHUs!
Tonkaet TOI k abcopbepy € BbICOKMM AaBNEHNEM.

* [MopLueHb ra3oBoro ABUraTens CUMMETPUYHO COEQUHEH C TakUM e
MOPLUHEM, BbITECHSIOLLMM HacbIWEHHbIA TAI HA3KOrO AaBneHUst K
Aecopbepy 1 0AHOBPEMEHHO BOCCTAHOBIEHHBIA TAI HA3KOMO AaBneHus
13 gecopbepa.

% B KoHUe xoga nopLUHSA 30M0THUKOBBLIE KranaHbl MEHSIOT MNONOXEHNEe
YMPaBrsitoLLEero NOpPLUHA, CXMMast HacbILLeHHbIN TOIT BbICOKOro
nasneHusi. ObparHble kranaHbl NpeaoTBpaLlatoT NPOTUBOTOK Ha
BCaCblBaHWUM U HarHeTaHUn B LMNMHAPE C BOCCTAHOBIEHHbIM T3l

% 3arem nopLuHM NepeMEeLLaTCsl B MPOTUBOMOSIOXKHOM HanpaeneHuu, npu
3TOM, C OOHOW CTOPOHbI, PAaCLLUMPSIETCS ra3 ¢ HacbileHHbIM TOr,
BbITECHSI1 BOCCTAHOBIEHHbIN TOIT k abcopbepy, a ¢ Apyron, Tonkaet
HacblWweHHbIN TOIN HM3KOro AaBneHus B gecopbep, cnocobCcTBys BbIXOAY
13 HEero BoccTaHoBneHHoro TAlT HM3KOoro JaBneHus.

* HacbiuweHHas TOIT cMecb BMeCTe € NpUpoaHbIM ra3oM HU3KOro AaBMeHNs
CO CTOPOHbI ra30BOro ABuratens UAeT Kk Aecopbepy, rae yBreYeHHbIN ras
ocBoGOXOaeTcs, a Boaa BbinapvBaeTcs U3 pacTteopa ¢ Tl

% BogsHom nap n otaeneHHas ra3oBasi CMeCb MeTaHa U Opyrmx
3arpssHALLMX NpYMecen YrneBoAOPOAHOrO rasa (neTtyyve opraHm4eckue
coedvHeHWs 1 BpegHble NpUMecK) BbIOpackiBaloTCA B aTMOCEPY.

% B KoHue kaxgoro xoaa NOpLUHA OBWMXXEHNE NOTOKa MEHAETCAH, U
HacblIWeHHbIN TOIT BbICOKOrO AaBrneHust ToNKaeT nopLieHb Ha3an.



OTOT T!N Hacoca MMeeT OCOBEHHOCTM KOHCTPYKLMW, 3aKITioYatoLLmecs B TOM,
YTO ra3 O4YeHb BbICOKOIO AaBrieHust 4obasnseTca k abcopbupoBaHHOMY
HacblweHHbIM Tl rasy (okono AByx 0O6bEMOB Ha OAMH) Anst obecneveHus
MEXaHNYEeCKOro yCunms gsuratend. 9To 3HaYUT, YTO HACOC C ra3oBbiM
ABurateneM nponyckaeT NpMMEepHO B Tpy pasa GonbLue rasa Ha gecopbep,
YeM HacocC C anekTpuyecknm asuratenem. Kpome Toro, B Hacocax C ra3oBbiM
JBUratenem BriaxHbi ra3, oboratueHHbIn TAI 1 HaxoaaLWMINCS Mo, BbICOKUM
OaBreHNeM, B YETbIPEX MECTax MOXET nepetekatb B obnactu
BOCCTaHOBMEHHOro TAI™ HM3KOro AaBreHWs, MPUYEM OHW Pa3aensitoTcs
MOPLUHEBBIMUN KOMbLAMW U CarbHUKOBLIMW YMITOTHEHVSAMY LUTOKOB.
MockonbKy NOpLUHEBbLIE KOMbLA 1 CanbHUKOBbIE YNIOTHEHMS MOCTENEHHO
N3HALLMBAIOTCS, HacbILWeHHbIM T3l npocavmBaeTcs, 3arpsi3Hsis
BOCCTaHOBIEHHbIN TAI. OTO 3arpsi3HEHNE CHMKAET ero CrnocobHOCTb
abcopbupoBatb Bogy 1 NMOHWKAET KNA cucteMbl. Co BpEMEHEM 3arpsi3HEHME
BO3pacCTaeT, ¥ ra3 He oTBeYaeT TPeboBaHMAM, MPEObSBISEMbIM K rasy,
nogaeaemMomMy no Tpybonpoeogy (06bi4HO 4-7 dyHTOB BOAbI HA MIH. yT.?
(1,8-3,2 kr Boabl Ha 28,3 TbiC. M°).

[ns Toro, 4ToObl BoccTaHoBMNEHHbIN ¢ 0,5 % 3arpssHeHnem TOI
obecrneyvBan HopMaribHYH OCYLLKY, He0OXOAMMO MOBLICUTL B [Ba pa3a
CKOPOCTb €ro LUMpKynsaumm. B HEKOTOpbIX criyyasx onepartopbl BblHYXAEHbI
obecneunBaTb YCKOpeHHYH umpkynsauuio T3AT koraa Kng yCTaHOBKU OCYLLKM
CHWKAETCSl, HO 3TO, B CBOK 0Yepedb, MpUBOAUT K OOMbLUMM NOTepsiM rasa.



Hacocbl ¢ anekTpoaBuratenem

B oTnunume oT HacocoB ¢ ra3oBbiM ABUraTenemM, Hacochl ¢
3MeKTpoABUraTenem co3fatoT MeHbLUe BbIOpOCcOB Grnarogaps
KOHCTPYKTMBHbIM OCOOEHHOCTSAM, HE 3arpsi3HsitOT BOCCTAHOBIEHHbIN Tl
Hacocbl ¢ anekTpoasuratenem nuilb nepemMeLlaroT NoTOK HaCbILLEeHHOro
T3r, npn aToM HacblweHHbIM TAIT BCneacTeme nageHus AaBneHns OBUXKeTCS
npsiMo B Aecopbep 1 coaepXmT TONbKO PacTBOPEHHbIN METaH U
yrneBogopoapl. Ha puc. 2 nokasaH npumep rMmMKoneBoro Hacoca ¢
aneKkTpoaBUraTenem.

Puc. 2: lLlectepeHHbIN HacocC C aneKTpoaBuUraTenem

CneupannampoBaHHble LeCTepeHHbIE HAacoChl C
anekTpogeuratenem ans rnvkoneson (T3l
YCTaHOBKW OCYLLKWN MPUPOAHOro rasa

AnekTpo-

nBuratens Mpobku ans 3anuBkw/cnneBa Macna

YnnoTHeHusa Bana aneKkTpoaBuratens

Moaynb HarHeTaHusA

YNOopHbI
LLIAPUKONOALLMIHUK

KonnekTop ans "cmasouHoro macna"

UemoyHuk: Kimray, Inc.

Vcnonb3oBaHne HacocoB C aneKkTpoaBsuraternieM B Ka4yecrtee allbTepHaTuBbI
HacocCaM C rasoBbiM asuraterieMm MOXeT NMPUHEeCTU 3HaYUTENbHbIE
9KOHOMUMYECKNE N 3KOINorm4eckmne Bbiroabl, BKO4Yaa:

* anGblnb npun nHBeCTUpoBaHUU BClieACTBUE CHUXEHUA NoTepb
rasa. /icnonb3oBaHue rnmnKoneBbIX HACOCOB C ra3oBbIM ABUraTtenem
CHWXaeT Bbl6pOCbI MeTaHa Ha OOHY TPETb U bonee. Becb BnaxHbll
TEXHOSOrMYECKNI ra3 OCyLlaeTcd B CMcteMe 1 npoaaeTca. Bo mHorux
Chny4daax CTOMMOCTb 3aMEHbl MOXET ObITb NOKpbITa MeHee, YEM 3a 1 rog.

% YBenuueHue aKcnryaTauMoHHOro Knga V3HOLWEHHbIE ynnoTHUTENbHbIE
KorbLa B [MMKOMNEBbLIX HACOCax C ra3oBbIM ABUraTenieM MOryT Bbl3biBaTb
3arpsi3HeHne NoToka BOCCTAHOBIIEHHOMO TOl B yCTAHOBKE OCYLLIKM,
MOHWXas TeM CamMbIM KN4 CUCTEMbI, MPU 9TOM YBENNYNBAETCS CKOPOCTb
LMPKYNSALUA FIIMKONS U, COOTBETCTBEHHO, aMmccns meTaHa. KoHeTpykums
HaCOCOB C anekTpogBuraTenemM no3BonseT yCrpaHuTb BO3MOXHOCTb
TaKOro 3arpsA3HeHns 1 Takum 0Bpasom yBENUYUTL SKCNIyaTaLNOHHbIN
K.n.4. CUCTEMbI.

* CHuXKeHue aKcnyaTauuoHHbIX pacxoAoB. 3amMeHa IMMKOMNEBbIX
HACOCOB C ra3oBbIM ABUraTternieM NpuMBOAUT K CHKEHWNIO rOO0BbIX
3KCMIyaTaUMOHHbIX pacxodoB. YNIIOTHUTENbHbIE MOPLUHEBbIE KOMbLia B
Hacocax C ra3oBbIM ABUraTenieM JOIMKHbI 3aMEHSATbLCS, KOraa OHU
HauMHalT pa3pyLlaTbCs 1 co3aaBaTb BO3MOXHOCTb yTEYEK, 0ObIMHO
yepes kaxable 3-6 MecsueB. HeobxoanmocTb 3TOM 3aMeHbI YyCTpaHSeTCS
npu UCMonb30BaHNM HACOCOB C 3NeKTpoaBUraTenem.



% CHwXeHue 3aTpaTt nNpu BbINOJIHEHWE HOPMAaTUBOB. 3aTpaTbl Ha
BbINornHeHne degepanbHbix Hopm CLUA no BpegHbIM 3arpssHUTENSAM
atmocdepbl (HAPS) MOXXHO CcOKpaTuTb, MPUMEHSST HAacoChl C
anekTpoasuratenem. Beilopockl BpeaHbIX 3arpsisHATENen atmocdepbl 13
YCTaHOBKW OCYLLIKW, BKITHOYas NIETyYMe OpraHu4ecKkme CoequHeHns Tmna
OeHsona, Tonyona, atundeHsona u keunona (BTEX), 3HaUMTENbHO HUXKe
B CUCTEMAX, UCMONb3YHLLMX HACOChI C 3NEKTPOoABUraTenem.

MoxkHO ncnonb3oBaTb METOAMUKY, BKITHOHaOLWYH MATb 3Tanos, ANA OUEHKN
3(bd)eKTI/IBHOCTI/I 3aMeHbI MMnKosrieBbliX HACOCOB C ra3oBbiM ABUratenem Ha
HaCOChbIl C aneKkTpoaBuraterniem. Kaxxabin atan Tpe6yeT 3KCnnyaTaunOHHbIX
OaHHbIX AA TOYHOro OTpakeHnq yCJ'IOBI/II7I Ha obbekTe, rae npon3BoaAnNTCA

OUEHKa.

3r1an 1: OnpegenuTb, UMEETCs JIN UCTOYHUK ITEKTPOCHABXeHUA.
OneKTpo3Heprua anga ABuraTterns areKTpoHacoca MOXET MOKynaTbcs y
MECTHOIoO 3HEpronpon3BoaANTENS U MPON3BOAUTLCS HA MecTe C
NCMNOrb30BaHNEM NPMOBPETAEMOro UMK NOMYTHOrO rasa. Ecnu nctouHmk
3NEKTPOIHEPTUN NMEETCH NN MOXET ObITb MOy4YEeH S3KOHOMUYECKM
BbIFOA4HbIM CriocoboMm, onepaTtop AOormKeH nepentn k Otany 2. Korga HeT
NCTOYHMKA SIIEKTPOSHEPIUN, TMIMKOMEBbLIA HACOC C ra3oBbIM ABUratenem
MOXeET ObITb €QUHCTBEHHON ansTepHaTnBon. KoMOMHMpoBaHHbIe
rMapaBnMyecKe 1 SreKTPUYECKME HACOChbl MOXXHO MPUMEHATb B YCIOBUSX,
e ecTb TONbKO 0AHO(A3HOE HaMnpsPKEHNE, CTOMMOCTb SHEPTUM BbICOKA Un
€ee HeoCTaTouHO An1s paboTbl MOLLHOTO anekTpoasuratens. B
KOMOVHMPOBAHHOM Hacoce B ABurartene rmgpaBfiniyeckoro LeCTePEHHOro
Hacoca UCNOosb3YETCst XXMPHBIN MMNKOSb BbICOKOTO AaBMEHMWS; HEOOMNbLIOM
ofHobasHbIN aneKkTpoaBuraTenb JOMONHUTENBHO YCTaHaBNMBAETCA U
3aMeHseT paboTy 06BOAHOIO BMaXHOrO ra3a B HACoOCe C ra3oBbiM
asuratenem. B niobom crnyyae, ncnonb3oBaHne NpocToro B 06CnyxmBaHuy,
NpPOn3BOAMUTENBHOIO HAacoCa COOTBETCTBYHOLLENO TUNOpasMepa, Co3aaroLero
HeobXoaMMYH CKOPOCTb LIMPKYIALMK, MOXET CBECTU JO MUHMMYMa NoTepu

rasa.

9tan 2: OnpegenuTb NogXxoAsALWMiA TUNOpa3mep Hacoca C
anekTpoaBurateneM. ViMeeTcsa psa HAacOCOB C aNeKTpoaABUraTensamu,
KOTOpble OTBEYalOT 3KCMIyaTaLUMOHHbIM TPeboBaHUAM, OTpakatoLLIMM

cneunduKy NpoON3BOACTBA.
OnekTpuyeckme Hacocbl TOl
MOryT NPVBOANTLCS B AENCTBME
NCTOYHMKOM HanpsihKeHusi
nepemMeHHOro 1nm NOCTOSIHHOIoO
TOKa, ogHOMa3HbIM UIK
TpexdasHbiM, YactoTomn 60 My
unn 50 Ny. MoxHo BbIOpaTh
Hacocbl C NepeMeHHON Unn
NMOCTOSAHHOW 3KCMNyaTaunoHHON
CKOPOCTbHO.
Mpoun3BoanTENBHOCTL HACOCOB
N3MeHseTcs B ananasoHe ot 10
go 10 000 rannoHoB B 4ac
(37,85 - 37 850 n/yac).

MaTL 3TanoB ANA OLEeHKU
MCcnonb30BaHUs HACOCOB C
aneKkTpoaBuraTenem

1. OI'Ipe,CleJ'IVITb, nMeeTca NN NCTOYHUK
ANEKTPOIHEepPrmn.

2. Onpeaenutb NOAXOAALWMNIA TUNopasmep
Hacoca C aneKkTpogBuratenem.

3. OueHnTb KanuTanbHble,
NPON3BOACTBEHHbIE U 3KCMyaTaLUOHHbIE
3aTparbl.

4. OueHUTb 06bEM N CTOMMOCTb 9KOHOMUN
rasa.

5. Bblumncnutb YUCTYHO SKOHOMUYECKYH
BbIrogy OT 3aMeHbl.




Heobxoaumblii TUMOpasmep Hacoca s CUCTEMbl BOOOOTAENEHUS LOMKEH
paccuYMTbIBaTLCA HA OCHOBAHMM CKOPOCTM LIMPKYNSILMM U pabGovero faBneHus
B cucteme. Ha puc. 3 nokasaHo, Kak BbIMUCIUTE MOLLHOCTb (MOLLHOCTb Ha
Basly U1 NPUBOAHYH MOLLHOCTL), HEOGXOAMMYIO Aris Hacoca ¢
arekTpoABuUraTenemM, Ha OCHOBaHMM TUMOBOW MHGOPMaLIMK O CUCTEME.

Puc. 3: OnpeaeneHne MOLWHOCTU Hacoca

DaHo:

Q = cKOpPOCTb LUMPKYNAUmK (B ranioHax B MUHYTY) = 5 ran./muH (18,9 n/mMuH)
P = pnaBnenwe (yHT/Aatonm?) = 800 cpyHT/arorm?

E =«ng = 0,85

Pacuer:
BHP (MowuHocTs Ha Bany) = (QxP/1,714) x (1/E)

= (5x 800/1,714) x (1/0,85)
BHP (MowHocTb Ha Bany) = 2,75

B npumepe, nokazaHHOM Ha puc. 3, onepatopy notpebyeTcsi Hacoc
MOLLHOCTbO MO KparHen Mepe 2,75 n.c., N03ToMy HeobXxoaMmo BbIOpaThb
Hacoc criefyoLLero MMetoLLEerocs TunopasmMepa (T.e. HaCoC MOLLHOCTBIO
3,0 n.c.).

Onepatop MoxeT nprnobpectn Bonee MOLLHbIA HACcOC, YEM pacCUMTaHHbIV MO
BblLLENpuBeAeHHON hopmyne. Hacoc GonbLuero Tunopasmepa
obecneunBaeT JOMNOMHUTENBHbIE BO3MOXHOCTU, NPU HEOOXOAUMOCTH
yBenninBaTb CKOPOCTb LMPKYNALWX TINKONA Ana nepepaGOTKM
nocTynatoLero rasa ¢ 6ornee BbICOKMM COAEPKaHUEM BOAbI UK
COOTBETCTBUS Obonee CTPOIrmMm XapakTepucTtukam Ha Bbixoae. VimetoTcs Takke
3MEKTPOHACOCHI C MEPEMEHHOW CKOPOCTbID. XOTS 6ornee MOLLHbIE HACOChI
WM HacocCbl C NePEMEHHON CKOPOCTbI MOTYT CTOUTb JOPOXE, HO OHU
obecneynBaroT OMNOMHUTENbHY Mepy 6e30macHOCTU, TMBKOCTU 1
NO3BOJIAKOT pa3peLlaTb HellTaTHble CUTYyaLnn.

Otan 3: OueHUTb KanuTanbHble, NPOU3BOACTBEHHbIE U
3KcnnyaTauMoHHble 3aTpaTkl. 3aTparthl, CBsA3aHHbIE C 3MeKTpoHacocamu,
BKIHOYAIOT CpeacTBa Ha 3aKyrKy, yCTaHOBKY, SKCMyaTauuo 1
TexobcnyxusaHme obopyLoBaHuS.

(a) 3aTpaTbl Ha 3aKynKy U yCTaHOBKY

Hacochbl ¢ anekTpogsurateniem moryT ctoutb ot $1 100 go $10 000, B
3aBMCMMOCTM OT MOLLIHOCTU arperata. Ha puc. 4 npegcrasneH ananasoH
CTOMMOCTW HAaCOCOB C 3MIEKTPOABUraTeNIeM pasHbIX TUMOPA3MepPOB, 0ObIYHO
NCMONb3yeMbIX A5 IMNKOMEBbLIX YCTAHOBOK OCYLLIKM rasa.

Onepatopbl JOMKHbBI TaKKe YYNTbIBATb 3aTpaThl HA YCTAHOBKY
aneKkTpoABUraTens, Npu oLeHKe OBbLLNX TEXHUKO-OKOHOMUYECKMX
nokasatenen. Heobxoammo BblaenaTb 10 % KanuTanbHbIX 3aTpaT Ha MOHTaX
obopynoBaHus. KoopanHaums 3ameH ¢ 3annaHnpoBaHHbIMU NepepbiBaMy Ha
TEeX06CNy>XMBaHNE MOXET MUHMMU3NPOBATbL 3aTpaTbl HA MOHTaX.




Puc. 4: KanutanbHble 3aTpaTbl HA HACOChbI C JrneKTpoaBuratesniem

Tunopa3svep
aneKkTpoABUraresns
Hacoca (MOLHOCTb
Ha Bany)

025| 050 | 0,75 | 1,0 15 2,0 3,0 5,0 7,5 10

CTtoumocTb Hacoca u
aneKTpoaBurarens, 1100| 1150| 1200| 1260| 1300| 1370| 1425| 2930| 3085| 3250

$

UemoyHuk: Kimray, Inc.

(b) MpousBoAcTBEHHbIE U 3KCMNJTyaTaUUOHHbIe 3aTpaTbl

HavanbHas akcnnyaTtaumMoHHas CTOMMOCTb Hacoca C 3M1eKTpoaBUraTenem -
3TO 3NEKTPOIHEpPrus, Heobxoanmas ans 3anycka arperarta. B uenom,
MOLLHOCTb B KunoBaTtTax (KBT), Tpebyemas ans paboTbl Hacoca, NoyTy Takas
e, KaKk MOLLHOCTb Ha Bany. Hanpumep, Hacocy ¢ MoLHOCTbI0 Ha Bany 3,0
notpebyetcsa okono 3,0 kBT gnsa paboTbl.

B 2003 roagy cpegHss LieHa aneKTPO3HePrn B TOProBO-MPOMbILLNIEHHbIX
cekTopax coctasnsana $0,046 - $0,075 3a kunosaTT-4ac (kBty) B MacluTabe
BCEW CTpaHbl; NPON3BEAEHHAs Ha y4acTKe SMEKTPOIHEPrust CTOUT NPUMEPHO
$0,02 3a kBTy. Ecrnn 3aTpaTthl Ha 3NEeKTPO3HEPTMIO MPUHUMAIOTCS NMPUMEPHO
paBHbiMK $0,06 3a KBTY, cMeTHasi ce6eCTOMMOCTb MOKYMHOW 3HEPTN Arst
Hacoca ¢ MoLLHOCThio Ha Bany 3,0 coctaBuna 66l $1 600 B rog (3,0 kBT x

8 760 yac/rog x $0,06/kBT4). CTOMMOCTb NPOM3BEAEHHON Ha yYacTke
anekTpoaHeprum byaet coctaBnsaTb okono $525 B rog (3,0 kBT x

8 760 vac/rog x $0,02/kBTuy).

OObIYHble 3KCMyaTaUMOHHbIE pacxodbl ANs MMUKOMEBbLIX HACOCOB C ra3oBbIM
nsuratenem coctaensoT oT $200 go $400 B roa. M3nepikkn Ha TeXHUYeckoe
obcnyvnBaHMe 1 PEMOHT MpeXae BCero CBsi3aHbl C 3aMeEHOM
YNNOTHUTENbHBIX KOMew, 1 onnaTton ctoumocTu Tpyaa. O6bIYHO, Takyto
3aMeHy HeobxoaMmo NPOBOAUTL OOMH pa3 Yepes Kaxable TPU - LEeCTb
MeCSILIEB.

Hacocbl ¢ anekTpoasurateneM obbI4HO NPUBOASTCS B AENCTBUE
penyKkTopoM. B HUX HET feTaner ¢ BO3BpaTHO-MOCTyNaTerlbHbIM XO40M
MOPLUHS, U UX paboTa He 3aBUCUT OT 3aCTUYHbIX, CKOMb3SLLUX AeTanen,
MOPLUHEN, 0BpaTHbIX KranaHoB Ui BHYTPEHHUX YMIOTHUTENbHBLIX KOMeL,
KOTOpble NoaBEepKEHbI M3HOCY, CTAPEHUIO 1 CO BPEMEHEM TPEOYHOT 3aMEHbI.
B pesynbrarte, aKcnnyaTaumMoHHbIE pacxofbl Ha HAcoCkl C
3MeKTpoABUraTenem B LIENIOM MeHbLUE, YeM 3KCMyaTaumMOHHbIE pacxodbl Ha
IMMKONEBbIE HACOCKI C ra3oBbIM ABuraternem. FogoBble pacxodbl Ha Hacochl C
anekTpodBuratenemM coctaensoT okono $200 B roa 1 BKMKOYaOT 3apaboTHYO
nnary, 3aTpaTtbl Ha pacxogHble MaTepuansl (CMaska U ynrioTHEHWS) 1
NPOBEPKY.

OT1an 4: OueHUTbL 06BbEM U CTOMMOCTb 3KOHOMUM rasa. [ockonbky
HacoChl C 3M1eKTPOABMUraTeENeM He UCMONb3YyT MeTaH B kKauecTBe paboyen
cpenbl, SKOHOMUSI OT YCTaHOBKM Hacoca C 3reKTpoaBUratenemM paeHa
SKOHOMMW OT MPeaoTBpaLLEHMS YTEYEK U3 HAacoca C ra3oBbIM ABUraTenem,
KOTOpbI 3ameHsieTcs. O6beM BbIOPOCOB, KOTOPbLIA MOXHO n3bexarb,
YMHOXaETCS Ha PbIHOYHYIO LIEHY rasa aJfisi onpeaeneHust nosiHoM CTOMMOCTH
C3KOHOMJIEHHOIO rasa. 3ameTVM, YTO eCrv YCTaHOBKa OCYLLKM ra3a Ha
rmukone UMmeeT 3peKTUBHYO CUCTEMY OCYLLIKM BCETO rasa, TO 3KOHOMMS
rasa He MOXET CINY>XWUTb JOCTAaTOYHbIM OCHOBaHMEM Af1s1 YCTAHOBKM Hacoca ¢
anekTpoaBuraTenem.




(a) OueHka BbIOPOCOB MeTaHa U3 Hacoca C ra3oBbIM ABUraTeriemMm

OueHka BbIOPOCOB - 3TO ABYXCTaAUMHbIA NPOLECC, KOTOPLIA COCTOUT U3
BblUMCIIEHUS KO3hdULIMEHTA BLIOPOCOB A1 TEXHOMOrMYECKMX NapamMeTpoB
arperata (gaBrneHus, Temneparypbl, BIaXXHOCTW) 1 YMHOXEHUS nokasaTens
BbIOpOCOB arperata Ha kKoahULIMEHT MCMONb3oBaHUs (0Obem rasa,
ouumLaemMoro exerogHo). Ha puc. 5 npusegeHsl oopmMynbl Ang pacyeTa
BO3MOXHbIX BbIOPOCOB METaHa M3 HaCOCOB C ra3oBbIM ABUraTenem u,
cneaoBaTernbHO, BO3MOXHOM 3KOHOMUM MeTaHa OT 3aMeHbl Hacoca C
rasoBbIM [BuratenieM HacoCOM C 3feKTpoABuUraTenem.

Puc. 5: OueHka BbIOPOCOB MeTaHa U3 MMUKOMEeBbIX YCTaHOBOK
OCYLUKK'

Ulae 1: Beiquciume koaghghuyueHm ebib6pocoe
OaHo:

EF = KoadhcpuumeHT BbIGPOCOB (CTaHAapTHbIE Kybudeckue yTbl BblAENEeHHOro
NPUPOZHOTO rasa/MsH. yT.> O4YULLIEHHOTO rasa)

PGU = Vcnonb3oBaHune rasa HacocoM (CTaHaapTHble Kybudeckue dyTbl
BblAENEeHHOro NpUpoaHoro rasa/rannoH TOlN)?

G = COOTHOLLIEHME MMMKOmb-BoAa (ranmnoHbl TOM/yHTel yaaneHHow Boabl)

WR = Konn4yecTBo yaaneHusi Bogbl Ha eauHuLy obbema rasa (hyHTbl yaaneHHowm
BOAbI/MIH. (OYT.® O4MLLIEHHOTO ra3a)

OC = KpaTHOCTb JOMONMHUTENBHON LIMPKYNSLMN

Bbluncnutb:
EF =PGU x G x WR x OC

Lae 2: Boiyucriums obujue ebi6pochi

OaHo:
TE = O6wwme BbIGpoChI

AF = KoathdmupmeHT ncnonb3oBaHnst (MIH. ¢yT.® rasa, 04MLLI2EMOrO EXXErOAHO)

Pacuert:
TE = EF xAF

' MeTogb! BbIYMCIIEHWS U CTaHAAPTHbIE BENWYUHBI NpeacTaBneHbl B otyete EPA Optimize
Glycol Circulation and Install Flash Tank Separators in Glycol Dehydrators/
“Onmumu3sayusi UUpKysuuu nuKorsi U npuMeHeHue cenapamopos-pacuiupumernel
npu anukornesol deaudpamauuu” cepumn "Onbim npumeHeHus".

2 [poMbILLNEHHOE AMMMpUYeckoe nNpaBuno: 3 dyT.>/ran. Ans Hacoca C ra3oBbIM
asuvratenem, 1 dyT.*/ran. Ans Hacoca ¢ anekTpoaBUratenem; pasHoOCTL COCTaBnsieT

2 dpyt®/ran.
® MpoMmbILLEHHOE aMMNMpUYeckoe Npasuno: 3 rannoHa TAI/yHT Boabl.

Onepatopbl YacTo 3HAKT UMM MOTYT BbIMUCTTUTE KOS PULMEHT
NCMOMNb30BaHNsi U COOTHOLLEHWE MMMKOMb-BOAA ANsl HACOCOB. YTOObI
onpefenuTb KONMYeCcTBO BOoAbl, KOTOpyt Heobxoanmo yganute (WR), MOXHO
ncnornb3osathk [NpunoxeHne A, B KOTOPOM NpeacTaBneHbl SMNUPUYECKU
MonyYeHHbIe 3aBUCUMOCTU. 3Has TemnepaTypy rasa Ha BXOAe U OaBfeHne B
cucTeMe, MOXHO OrnpeaenuTb CoaepXKaHue HacbILWEeHHOW BOAb!, KOTOPOW
OydeT COOTBETCTBOBATL 3HAYEHME B TOYKE NepeceyeHnsi KpMBOW AaBMEHNS 1
TemnepaTypHow kpuson. KonnvecTtso yaaneHnHon Boabl (WR) onpegensercs
BblUMTAHMEM U3 3HAYEHUsT BnarocogepkaHus 4 - 7 doyHToB/MITH. dyT.® BOAbI.
OrpaHunyeHve Ha BrnarocogepkaHue B 4 - 7 pyHTOB/MIH. yT.?
onpegensercs pabounmm xapaktepuctmkamy Tpybonposoga no BraXHOCTU
rasa B MOTOKe.
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YT06bI MOACHNTaTb KPATHOCTb AOMOMHUTENBHOW LIMPKYIALMU, UCMOMb3yeTcs
oTHoweHue 1:1 (OC = 1), ecnv HET AONONHUTENBHOM LIMPKYNSLMK, 1
oTHoweHue 2,1:1 (OC = 2,1), ecnn oHa NPUCYTCTBYET. TN OTHOLLEHWS, KaK
coobuaeT VIHCTUTYT uccnegoBaHns rasa, onpegeneHbl Kak cpegHue
N3MEPEHHbIX OTHOLIEHMIN umpkynauum ansa 10 paboTaroLLmMx CUCTEM OCYLLIKA.

[anee paccMoTpeHbl ABa NpUMepa OnpeneneHnst KonmyecTsa yaaneHHom
Bogbl (WR), koachcuumeHToB Beibpocos (EF) n o6wwmx Beibpocos (TE). B
Ka)kgoMm npumepe rnokasaH Avana3oH 9KOHOMUM Ha OCHOBE [ABYX PasfvyHbIX
OONyLLIEHNIA OTHOCUTENBHO NOCTYyNatoLLero ra3a. B npumepe 1 npegcraeneH
MOTOK ra3a BbICOKOrO AABIEHMS], B MpUMepe 2 - NMOTOK ra3a HU3KOro
OaBrneHusl.

Mpumep 1: MNMoToOk raza BLICOKOro AaBIIeHUA:

B atom npumepe cuctema OocyLuKkM paboTaeT npu AaBreHun Ha Bxoge

800 psig (56,24 kr/cm?), Temnepatype 94°F (34°C) n COOTHOLLEHWM TTINKOSb-
Boga 3,0 rannoHoB T3l (11,4 n) Ha byHT oTAeneHHon Bogbl. Mcnonb3ys
MpunoxeHve A onpenensem CoaepXaHne HacbILEHHOW Bodbl 151 MOToKa
rasa CUMTbIBaHMEM COOTBETCTBYIOLLIETO 3HA4YEHMS B TOUKE NepeceyeHmns
800 psig (56,24 kr/cm?) n 95°F (35°C). B aTtom npumepe cogepkaHve Boabl
cocTaBnset okorno 60 gyHTOB Ha MIH. pyT.? (960 Kr/MnH. M.%). BbluTs 13
3TOoro uncna 7 yHToB/MNH. yT.* (112 kr/MnH. M.°) (TpebyeMmbiln HopMmaTUB
Tpybonposoaa), nony4um 53 dyHTa (24 Kkr) Bogbl, KOTopasi 4OMmkHa ObiTb
yOoaneHa us notoka rasa v nornoweHa Tl KoaddmumeHT ncnons3oBaHms
rasa HacoCoM paBeH 2 cTaHAapTHbIM Kybuyeckum cpytam (0,06 m°)
NpPUPOAHOro rasa Ha rannoH TOr.

MpumeHss aTn gaHHble B opmyne ans onpegeneHns koadduumeHTa
BbIGpocoB, nonyyum 318 - 668 ctaHaapTHbIX Kybudeckux dytos (8,9 -

18,8 M®) rasa, BbIOENSAOLLEroCs Ha Kaxabli MiH. doyT.> OYMLLEHHOrO rasa.
HonycTtnm, 4To ycTaHoBKa ocyLuku nepepabatbiBaeT 10 mrH. dyT.?

(280 TbIC. M*) BraXXHOTO ra3a exxefHeBHO, Toraa AOMNONHUTENbHLIA 06beM
n3eneveHHoro rada coctasut 1 160 - 2 440 Toic. dyT.* (32,8-69,1 ThIC. M°) B
rog. Ha puc. 6 nogBognTca utor aToro npuMepa.



Puc. 6: MNpumep 1: OnpegeneHne BbLIOPOCOB MeTaHa U3
rMUKONIeBOW YCTaHOBKM OCYLUKM ra3a, ra3 nogaercsi Nog BbICOKUM
paBneHunem 800 psig (56,24 kr/cm?)

Foe:
EF = KoachdmumeHT BIBPOCOB (CTaHA4apTHbIE Kybuyeckue dyThl BbiAENMBLLIErOCS
NPUPOAHOrO rasa/MriH. (OYT.® OYMLLEHHOTO rasa)

PGU = KoathdmLmeHT ncnonb3oBaHus raza HacocoM (CTaHaapTHble Kybudeckue
yThbl BbIAENMBLLErOCS MPUPOAHOTO rada/rannoH TAl)

G = CooTHoLLeHVe muKonb-Boaa (rannoHbl TAM/yHT yaaneHHon Bogbl)

WR = Konn4ecTBo yaaneHusi Bogbl Ha eauHuLy obbema rasa (yHTbl yaaneHHom
BOAbI/MITH. (OYT.> O4MLLIEHHOTO ra3a)

OC = KpaTHOCTb JOMOMHUTENBHON LPKYNSALmN
TE = O6wwme BbIGpOCHI
AF = KoachhmumeHT ncnonb3oBaHns (MIH. dyT.> B CyTKU OYMLLEHHOTO rasa)

HaHo:

PGU = 2 cTaHgapTHbIX Kybuyeckyx dyTa BblAENUBLLErOCS NMPUPOAHOTO rasa/rarnsioH
Tar

G = 3,0 rannoHa T3l /cyHT. yaaneHHon Boapl

WR = 53 dyHTa yganeHHon BoAbI/MIH. yT.* O4MLLIEHHOTO ra3a
OC=1:1p002,1:1

AF =10 MrH. ¢yT.* B CyTKM OYMLLEHHOIO rasa

Pacuert:

EF =PGU x G x WR x OC
=2x3,0x53 x (gnanasoH: 1-2,1)
= 318 - 668 cTaHOapTHbIX Kybudeckmx dyTo/MrH. yT.? (8,9-18,8 m°)
TE = EF xAF
=(318-668)x 10
= (3 180 - 6 680) cbyT.®> B cyTKM X 365 gHen/rog + 1 000 cbyT.*/ThIC. YT
=1 160 - 2 440 Tbic. pyT.*/rog

Mpumep 2: MNMoToOK raza HU3KOro AaBNEHUs:

B cucteme ncnonbayercs gaeneHne Ha Bxoae 300 psig (21,1 kr/cw?),
Temnepatypa 94°F (34°C) u cooTHoLLeHue rmukonb-soga 3,0 rannoHa

(11,4 n) TAOI Ha dyHT oTAeneHHON Boabl. BHOBL obpaliasich k KpuBbiM Smith
Industries (IMpunoxeHne A), nonyyum cogepxaHue Boabl okorno 130 cyHToB
Ha MnH. pyT.? (2 080 kr/mnH. m.%). MNoatomy 123 dyHTa (55,9 Kr) BOObI
OOIMKHbI ObITh YaaneHbl U3 NOTOKa NPMPOAHOIo rasa 1 nornoweHs T3,
4YTOObI ra3 COOTBETCTBOBAS CTaHOAPTY rasa, NnogaBaeMoro no Tpyb6onpoBoay.
B atom npumepe pasmep Hacoca - 3,0 BHP (MoLuHocTb Ha Bany), a
KO9P(PMUMEHT MCNONb30BaHWSA ra3a HAacoCoM - 2,8 CTaHOAPTHBIX KyOU4ecKnx
dyTos (0,08 M*) ncnyckaemoro npupogHoro rasa Ha rannoH (3,8 n) Tal. C
NoMoLLIb0 dhopMyrbl onpenenseTcs koadpduumeHT Boibpocos (EF),
coctasnsowmii 1,03 - 2,17 Teic. yT.>/MrH. dyT.* (0,029 -

0,06 Tbic. M.}/MnH. M.%). JonycTnmM, ycTaHOBKa OCYLLUKM nepepabaTbiBaeT

10 MnH. dyT.? (0,28 MnH. M.%) BNaXxHOro rasa exefHeBHo, Toraa
JOMOSTHUTESNbHbIN 00beM M3BMHeYeHHoro rasa coctasut 3 760 -

7 921 TbiC. dyT.* B rog (105,4 - 221,8 »°). B MNpunoxeHun 7 nogBoanTcst UTor
3TOro npumepa.

11
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Puc. 7: NMpumep 2: OnpeneneHue BbIGPOCOB MeTaHa U3
rMUKONIEBOW YCTaHOBKM OCYLUKU C MOCTYMaroLUM ra3oM HU3KOro
pasneHus 300 psig (21,1 kr/cwm?)

O06o03HauYeHust:

EF = KoachdmumeHT BbIGPOCOB (CTaHAaPTHBIX KyGu4eckmx (oyToB BblAENMUBLIErOCS
NPUPOAHOTO ra3a/MiH. yT.* OUULLEHHOIO rasa)

PGU = Koath1LMEHT MCMonb30BaHNs raza HacoCoM (CTaHAAPTHbINA Kybuyeckuin
hyT) BblAENMBLLIErOCs NPUPOAHOTO rasa/ranmnoH T3l

G = CooTHoLLeHWe mykonb-Boaa (rannoHoB TOM/yHT yaaneHHom Boapl)

WR = KonnuecTBo yaaneHusi Bogbl Ha eauHuLy obbema rasa (hyHT yaaneHHowm
BOAbI/MJH. (OYT.> OUMLLIEHHOTO ra3a)

OC = KpaTHOCTb LOMOMHUTENBHOM LIMPKYNALMM
TE = O6wwme BbIOpOCHI
AF = KoachhmumeHT ncnonb3oBaHus (MIH. dyT.> B CyTKU OYULLEHHOTO rasa)

OaHo:
PGU = 2,8 cTaHgapTHbIX Kybuiecknx yToB BblAEMUBLLENOCH MPUPOAHOMO
rasa/rannoH T3l (0,07 m°)
G = 3,0 rannoHa T3l /cyHT yoaneHHon Boabl (11,4 n)
WR = 123 dpyHTa yaaneHHow Bogpl / MiH. yT.® ounLLeHHoro rasa (55,7 kr)
OoC=1:1-21:1
AF =10 MrH. ¢yT.* B CyTKM oumLeHHoro rasa (280 Tbic. M°)

Pacuert:

EF =PGU x G x WR x OC=2,8 x 3,0 x 123 x (ananasoH: 1 -2,1) =1 030 -2 170
CTaHAapTHbIX Kybuyecknx doyTos/MnH. cyT.? (28,9 - 61 M°)

TE = EF x AF = (1030 - 2170) x ot 10 = 10,300 - 21,700 cTaHgapTHbIX Kybu4eckmnx
dyToB B CyTKM X 365 aHen/rog + 1000 cTaHaapTHBIX KyOUYecknx
dyToB/ThIC. PyT.* =3 760 - 7 921 ThIC. PYT.}/roa (105,4 - 221,8 m°)

(b) BbluMcnuTb CTOMMOCTb 3KOHOMUM MeTaHa

YTo6bl ONpenennTb NOSHYH CTOMMOCTb S3KOHOMUM MeTaHa, YMHOXETE
BESTMYMHY CHWXKEHMS OBLLMX BbIOPOCOB Ha LieHy rasa. [pu ctoumocTn rasa
$3,00 3a Thic. pyT.* ($106/ Thic. M®) B NpUMepaXx C BbICOKUM U HU3KUM
OaBIeHNeM, NPEeACTaBMNEHHbIX BbILLEe, JOCTUrAETCA 3HaUYMTENbHAs rogoBas
3KOHOMUSA. YBENMYEHME Npogak rasa, NosTy4eHHOro B CUCTEME BbICOKOIO
nasneHus, coctaeut oT $3,480 go $7,320 B roa, B TO BpeMsl Kak B ccTeMe
HM3Koro gasnenus - ot $11,280 o $23,760 B rog.

9rtan 5: Bbluncnutb YNCTYHO 3KOHOMMYECKYH BbIrogy OT 3aMeHbl.
YTtobbl NoacunTaThb YUCTYHO SKOHOMUHYECKYHIO BbIrO4Y OT 3aMeHbl MMNUKONeBOoro
HacoCa C ra3oBblM ABuratesieM HaCoCOM C arnekTpoasuratenem, crneayetr
CpaBHUTb CTOMMOCTb C3KOHOMJIEHHOIO ra3a Co CTOMMOCTbHO Hacoca C
aneKkTpoasurarterieMm BMecte CoO CTOMMOCTbLIO 3JIEKTPO3IHEPIUKN, IKCnyaTtaumnm
7 TeXO6CJ'Iy)KI/IBaHMF|.

Kak npaBuo, ecnv CTOMMOCTb 3IEKTPO3HEPTN MPEBbLILLAET CTOMMOCTb He
YTEPSIHHOIO MEeTaHa, NpeaynpeauTenbHbiX paboT 1 TexobenyxnsaHus,
3ameHa MMKOIeBOro Hacoca C ra3oBblM ABUrateriem He MOXeT ObiTb
060CHOBaHa TOMbKO C TOYKM 3peHmns akoHOMUKW. OgHaKo, Aaxe B TaKmxX
crnyyasix Takne akTopbl, Kak HA3Kas CTeneHb B3aUMHOIO 3arps3HeHns 1
3KOMornyeckme npenmMyLLecTBa (HanpmumMep, CHWKEHHbIE BbIOPOCHI NETYYNX
OpraHNYecknx COeaNHEHN 1 BpedHbIX 3arpsi3HUTENen atmocdepbl) MOrmm
Obl caenaTb HacoChl C AneKTpoaBuratenem npuenekaTenbHbIMN Ha
HEKOTOPbIX OOBbEKTAX.




Ha cnegytolwiem pucyHke npueegeH npumep, COOTBETCTBYOLWMIA aTany 4 Ans
YCTaHOBKW HWU3KOTO JABIEHUS, C Lenbio AEMOHCTpaLMmM onepaTopam,
KOTOPbIE MOKYMNakT 3MEKTPOIHEPINIO, KaK MOXHO MOMyYnTb HEKOTOPbIE

OKOHOMMUYECKME BbIrogbl.

Puc. 8: 9koHOMuMYeckas Bbiroga oT 3aMeHbl IMUKOJIeBOro Hacoca € ra3oBbIM
ABUratesieMm HaCoCOM C 3JieKTpoAaBuratTesniem - npuMmep noctynaroLiero rasa
HU3KOro aaBJieHuUsA

CroumocTb TexobcnyxmBa-
O6bem rasa, TexobcnyxvBa-
CTtoumocTb Hacocac | CtoMmocTb HUE N PEMOHT
COKOHOMIIEH- HVE 1 PEMOHT
rasa, ANeKTpo- AMNeKTpo- Hacoca ¢ OkynaemocTb
Horo 3a rof, Hacoca ¢
. | CoKOHOMMEH-| aBuraTenem | sHeprum 3a rasoBbIM B MecsaLax
ThiC. cpyT. . anekTpoasura-
(Tbic. W) HOro 3a rof’ | MOLLIHOCTbIO ron Terem, $/ro, npuratenem,
’ 0,32 » PITOR $/ron
3760 -
7 921 (106,5 11280 $1 853 $1576 200 400 2-4
2043) $23 763

" Mpu cToumocTy raza $3,00 3a Tbic. doyT.? ($106/ Tbic. M°).
2 Bkritoyas KanutasbHble 3aTpaThbl U CTOMMOCTb YCTaHOBKM, KOTOpas Ans 3Toro npuMepa npuHsTa pasHon 30 % ot
KanuTarnbHbIX 3aTpar.

BaxxHO OTMETUTb, YTO HacoChl 6OMbLLOM MOLLHOCTM TpebytoT GonbLUMX
HavarnbHbIX MHBECTULMIA U BbICOKMX 3aTPaT Ha 3MeKTPOIHEPTUIO, YTO
npuBoOauT K Bonee AnNUTENbHBIM NeprMoaam OKynaeMocTu. [o3ToMy BaXKHO
npaBWbHO ONpeaenuTb HeobxoaMMbIN TUNOpa3Mep Hacoca n obecnevnBaTb
ONTMMasbHY CKOPOCTb LMpKynsaummn Tl

Kpome Toro, npu paccMoTpeHur 3KOHOMMUK OT MOSTHOW 3aMeHbl, onepaTopsl
OOIMKHbI Y4UTbIBATb BPEMSA HaA ee npoBeaeHne. CTapre MunKoseBble HacoCbl
C ra3oBbiM aApurateniemM B KOHLIE UX CPOKa CJ'Iy)K6bI 06bI4HO Nnydlle 3aMeHATb
Hacocamu ¢ anekTpogsuratenemM. Hacockl ¢ ra3oBbIM ABUraTenem, Kotopble
He BbipaboTanu cBow Cpok crnyxbbl, HO cTany TpebosaTtb Bonee YacToro
TEKYLLEro PEMOHTA B pe3ynbTaTe YCUMNEHUs 3arpsis3HeHUs], Takke MoryT
3aMeHATbCA.

AKkoOHOMMUSA, O KOTOPOM coobLaloT
napTHepbl

OpuH 13 naptHepoB Natural Gas STAR
coobwwwmn o6 nseneveHunn B cpegHem 15 000
TbiC. yT.’/rog (424,7 TeiCc. M*/rog) MeTaHa nocne
3aMeHbl YETbIPEX FMUKONEBLIX HACOCOB C
rasoBbIM BUraTeriem Hacocamu c
anekTpoasuratenem. Mpu ueHe $3,00 3a Thic.
yT.? ($106/ ThiC. M*) 3TO COCTaBUIIO B CPEAHEM
$45 000 oT npogax AOMOMHUTENBHOTO NPOAYKTA.
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Vcnonb3oBaHre HaCOCOB C aneKkTpoaBUraTeneM, 3aMeHSLLMX MMNKONEBble
HacoChbl C ra30BbIM ABUraTenieM, MOXeT NPpeaoCTaBUTb 3HAYUTENbHbIE
3KCMNMyaTauMOHHbIE, 9KOIOTMYECKNE N SKOHOMUYECKUE NMPenMyLLecTBa.
MapTHepbl Natural Gas STAR npegnaratoT cneayoLwmin onbiT NPUMEHEHNS.

% [TunKoneBble HAacoChl C ra3oBbIM ABUraTeniemM 4acto ¢ 3KOHOMUYECKOMN
BbIrO4oM MOryT 3aMeHATbCA HacoCaMu C anekTpoasuraternem, ecrm
NMMEETCA ﬂ,OCTyFIHbIVI NCTOYHUK SNEKTPOIHEPTUN.

* VmetoTcs aneKkTpoHacochkl C pa3nUYHOM NPOU3BOAUTENBHOCTLIO U
KoadpmumeHTOM nonesHoro aenctams. MNoowpsetca pabota onepatopos
C pasfimMyHbIMA KOMMNaHUAMUN-N3IOTOBUTENTAMMN HACOCOB C LEeNbio
onpegeneHns Hanbonee NoAxoAdsLLEro Tuna Hacoca.

* npl/l onpeaerneHnn TmnopasmMmepa Hacoca C ariekrpoasurarenem y
oneparopoB €CTb BO3MOXHOCTb MOJTy4nTb HACoOC, KOTOprIZ MOLLHEE
NCnosb3yemoro. 370 No3BONUT 0becnevnTb OONOJSTHUTENBbHYHO
LNPKYINALNOHHYHO CMOCOBHOCTb, KOTOpasA MOXET OKa3aTbCA
Heobxogumom, ecnu yBenndyeHne cogepXxaHna BoAbl BO3pacTaeT Unn
NCTOLLaETCA.

* [NuKoneBble HAcOChI C ra3oBbIM UMK ANEKTPUYHECKMM ABuUraternem
npeacTaBnAarT TOJNIbKO OAUH 3N1IEMEHT CUCTEMbI OCYLLIKW. OI'IepaTOpr
OOIMKHbI Y4UTbIBATb NPOLECC OCYLLUKK B LENTOM, BKIKOYaA COCTaB IMNKOI4,
CKOPOCTb LMPKYNSALMN, TeMnepaTypy 1 AaBreHne B KOHTaKTHOM ounsTpe,
COCTaB NOCTyNatoLLero rasa, TpeboBaHuUsi MO TOYKE POChl U TemnepaTtypy
aecopbepa.

* [lapTHepbl, paccmaTprBaloLLe BO3MOXHOCTb 3aMeHbl HACOCOB C
rasoBbIM ABUrateniemMm Hacocamu C anekTpoaBuraTenem, JOmKHbI
YyYUTbIBaTh APYre BO3MOXHOCTU CHXKEHMS BbIOPOCOB METaHa U3 CUCTEM
ocywikn. Cmotpute otyeT EPA Optimize Glycol Circulation And Install
Flash Tank Separators In Glycol Dehydrators/"Onmumu3auyusi
UUPKYSUUU 271UKOMS U MPUMEHEHUe cernapamopos-pacwiupumened npu
anukonesoli 0eaudpamauyuu” cepumn "Onbim npumeHeHUs".

* [NunkoneBble YCTaHOBKM OCYLLKW ra3a C UCMapUTENs MU He SIBNSOTCS
3(pPeKTMBHON 3aMEHON HAacocam C ra3oBbIM ABUraTeneM, Tak kak
OonbLuUas YacTb AOMOMHUTENBLHO UCMOMB3YEMOrO rasa OcyLlaeTcs Unm
LMPKYNNPYET.

* Bkntouaiite cCHUXeHME BbIOPOCOB MeTaHa OT 3aMeHbI ITIMKONEBbIX
HaCOCOB C ra3oBbIM ABUraTeENeM Hacocamu C areKkTpoaBuUraTernieM B
exerogHble OTYEThI, MPeaocTaBnsieMble B pamkax [porpammbl
naptHepoB Natural Gas STAR.
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